Introduction
With two of us having over 30 years' experience of teaching mathematics, one in higher education, one in both higher and secondary education, and the other with over 10 years' experience of teaching statistics in higher education, we have seen a sea change in student attitudes to post-16 education in terms of approaches to study and their willingness to engage, and not all for the better. With 'student engagement' seemingly always very high on the agenda for educational institutions, it is a surprise that there remains confusion about what this term really means [1, 2] . Duah & Croft [2] suggested the following for mathematics
The time, energy and resources that students devote to the study of mathematics and active participation in mathematics related enrichment activities as well as the extent to which students interact with the extra-curricular activities provided by their institution and aimed at inculturation of students into the community of practising mathematicians which seems perfectly reasonable to us. However, we're aware that this may not be the interpretation that others have in mind when setting policies.
But relief was at hand, or so we thought, when we signed up to attend a teaching and learning afternoon dedicated to student engagement. Unfortunately, there was some misunderstanding because half the participants had turned up, like one of us had, to find out how we overcome what we had been experiencing by way of lack of engagement 'by' students in their work (in terms of poor attendance at classes and poor rates of submission of work, both formative and, surprisingly, summative). The other half of the audience, and presenters, who included students and student union representatives, had come along to discuss a completely different angle, namely lack of engagement 'with' students. That is, how we should engage more by listening (in greater detail) to their views, but also how we can allow them to drive the teaching and learning agenda much more by having a greater say in the design of the curriculum, how it is delivered and how it is assessed. This is very much in keeping with the current importance placed on providing an excellent 'student experience' , which we are completely in support of, but allowing students to design the curriculum and determine what we assess them on is not something we think should be up for negotiation -you wouldn't do that for a trainee doctor, so why would you for a trainee mathematician. But not all was lost in that debate -maybe these two interpretations of the phrase 'student engagement' could be related after all, to good effect, and maybe these are two sides of the same coin. Now we all know that there is a natural tendency for an ageing academic to dwell on the past and remember the halcyon days of yesteryear through rose-tinted spectacles, when we like to think that students and staff worked together towards a shared goal of excellence in scholarship, and students strived to achieve their potential. But while we are allowed to indulge in a little nostalgic fantasy, and of course we must use our experience and endeavour to learn from the past, there is no point harking back to it. The days when academic staff ruled the roost in universities, and whose word regarding what was best for students was not questioned, have long since gone. We live in a different educational world, with different pressures and expectations, and we are told to expect higher education to become much more consumer driven than it is currently.
So how do we address these new challenges and how do we improve 'student engagement' regardless of its interpretation?
Despite much anecdotal evidence that we have accumulated over the years, we have not, hitherto, embarked on engaging with the whole student cohort, asking them what engages them, and trying to establish what we, as staff, can do to improve their motivation and engagement, in a way which makes it clear that they have to meet us half way. Sadly, much of their behaviour is linked to assessment -"Does it count?" is all one hears when setting a piece of work. "Yes", is the default response, "it all 'counts' , even if there isn't a mark associated with it which contributes, quantitatively, to the final grade; it is all part of the learning process, which will have a benefit to those elements which do 'count' ". A small 'sigh' is then usually heard, often from both participants in the conversation.
So in order to investigate further what is behind the apparent lack of engagement we have recently surveyed our students, and we report a summary of their responses below. In essence, just as the workshop described in [2] set out to do, with 16 students, our comprehensive survey of almost 120 first year mathematics students seeks to provide data from which we can get into the psyche of students, and provide a better student experience, but more importantly for us a step change in the level of engagement of all students in their studies. In short, 'what will make this whole experience better for you?'
Surveying our students
We decided to target our 2011 intake after their first 20 weeks of teaching, prior to the revision and examination period. While there may be a better time to do this, we decided that this was the point in the year when their minds would be focused on the aspects we were asking them about.
Given that we wanted as frank a response as possible about engagement, it was important that the survey was conducted anonymously. To aid this we designed a questionnaire that included only tick boxes, with no need to write comments. We were certainly concerned whether they would even engage in the survey, and were pleasantly surprised by a good return (92% of all first year students studying for a mathematics degree of some type). We feel that it helped with the response rate by us choosing to administer the questionnaire within an examinations advice session, which even those students with previously poor attendance came along to.
We recommend that all providers of HE conduct regular surveys along these lines, targeting the two notions of student engagement as our survey does: reasons for lack of engagement, and input on alternative ways to encourage engagement. Key specific themes in our survey include the number of formal teaching sessions, and the relative proportion of lectures and tutorials; the amount and frequency of summative and formative coursework, and of written examinations; as well as more general questions pertaining to motivation and engagement. Statistical analysis of the data was carried out using PASW Statistics version 18.0.
Results

.1 General information
Of the 117 respondents, 78% were on a single honours mathematics programme (the remainder on a joint honours programme), and 63% were male. The students were quite evenly split as to whether they thought their programme of study had been more difficult than they expected (46%), or about the same (53%). Interestingly enough, one student thought it had been easier! Perhaps unsurprisingly the majority of students were hoping to achieve at least an Upper Second Class honours degree at the end of their studies (67.5%), though less of the cohort thought they were on track for this given their engagement during this year (56.4%). Hopefully for the 33 students who declared they were on track for something lower than they hoped for, the self-realisation that our questions have prompted will have a positive effect on their future engagement.
. Engagement 'by' students Table 1 overleaf summarises the responses to questions that focused more on engagement 'by' students, in terms of lectures, tutorials and problems classes, and assessment. Results were surprising at times, but broadly consistent with the anecdotal evidence gathered over the years.
There is an overwhelming message that students perceive lectures to be more important than tutorials, with almost 72% declaring this to be so. This is reinforced by the differences seen in the self-declared attendance figures (almost 73% saying that they attended more than two thirds of lectures, but only 26.5% saying that they attended more than two thirds of tutorials). Not surprisingly almost all of the 31 students who said they attended more than two thirds of tutorials also said that they attended more than two thirds of lectures. However, of the 85 students who said they attended more than two thirds of lectures, Engagement 'with' or 'by' students: two sides of the same coin -Paul Glaister, Elizabeth M. Glaister and Karen L. Ayres
Question and response (%)
What has been the main factor in keeping you motivated this year?
Many of the lecturers are engaging (4.3%) Much of the material has been interesting (9.4%) The cost of studying, not wanting to fail and waste money (11.1%) The desire for a good degree to lead to a good career (54.6%) I've not been particularly motivated this year (12.8%) Multiple/missing response (8.6%) In terms of reasons for non-attendance, one of us was stunned by the figure of 55.6% who said that their main reason for not attending was the time of the day that the sessions were scheduled! Lectures and tutorials are scheduled within the working day of 9am -6pm, so it is hardly an unreasonable timetable that they have. Even just taking the students who said their main reason for remaining motivated this year was to get a good degree which would lead to a good career, 57% said that time of the day was their main reason for non-attendance. It would seem that the link has not been made between attendance and eventual attainment.
Formative problem sheets, as we know, are a vital component of learning mathematics. However, many students do not engage with formative problems throughout the year. Time management is an important skill, but it would seem that students tend to manage their time in such a way that they prioritise summative work over purely formative work, without managing to fit both into their studies. Almost 43% of our students said that they were too busy with other university work to attempt formative problem sheets on a regular basis. However, at least all is not lost, because almost 54% did say that they attempted the problems after term had ended, as part of their revision.
We were very heartened to see that 75% of the cohort thought that they themselves should take most responsibility for their learning, rather than staff. Less impressive perhaps was the figure of 21% who said they spent less than 15 hours on their studies in a typical week (though this is offset by the 24% who said they spent at least 25 hours). Not surprisingly, students are likely to spend more time in the run up to exams, which raises its own questions as to whether assessment strategies that see exams condensed into short periods at the end of a module are the best methods for encouraging long-term retention of mathematics. More emphasis on working through problems within tutorials, and less on working through them in my own time (40.2%) Adding a very small percentage of marks to them to make them minor assessments (30.8%) More emphasis from staff about the importance, usefulness and relevance of working through problems (6.8%) Nothing, I'm never likely to spend more time working through problems (6.8%) Nothing, I already attempt most of the formative problem sheets anyway (6.8%) Multiple/missing response (8.5%)
. Engagement 'with' students
Coming back to the issue of attendance at tutorials, it would appear that it is not an issue with their existence per se, but more with the way that students wish them to be used. A large proportion of the cohort (73.5%) said that they thought the balance was right, with only about 21% saying that they thought there were too many tutorials. Possibly a result of the 'on demand' environment that we all now live in, they said that they valued tutorials because they could get help quickly when stuck. This raises interesting questions in itself, since mathematics is a subject best learnt by spending time puzzling through a solution, rather than impatiently taking the easy way out and asking someone how to do it. This is perhaps something that needs to be reinforced further -mathematics is not an 'on demand' subject! We were particularly interested to see that almost half of the cohort felt that feedback encouraged them to hand in formative problems for marking -and yet only 25% said that the first thing they looked for when receiving their work was comments from the marker! Feedback is something that is repeatedly raised in the National Student Survey as an issue for HE to tackle, and yet it seems that meaningful comments on marked work are seen as superfluous by many students, provided they have their mark and a set of solutions to compare their work to. Perhaps this is more encouraging than it initially seems though. After all, in HE we are meant to be developing the life-long learner, and enhancing abilities to self-study. If our students feel confident comparing their own work to sets of solutions, perhaps we are some way on the path to this goal? Unfortunately though, it isn't clear whether they can make good use of sets of solutions, and identify their own mistakes and how to fix them, quite in the way that a marker can and does! Linking in with the students' admission that they look at their notes when they have coursework due, half of the cohort expressed a preference for 3-5 shorter pieces of work per module in a term. There was an overwhelming desire for some coursework. The cynics amongst us may say that this is because they can work with peers on coursework, and their mark may reflect better the understanding of others than their own understanding. But equally it could be because they recognise that they need some impetus to revisit their lecture notes and, rightly or wrongly, coursework has that effect.
And, perhaps surprisingly, since students often seem to be fixated by whether or not something 'counts' towards their mark, only 31% of the cohort said that making the formative problem sheets into summative coursework would be the main thing to encourage them to engage more with the problem sheets (though a further 5% did tick this box as well as another response). The favoured approach to improve engagement was to turn the tutorials into problems classes, meaning that they were not expected to have completed the work in advance, but would instead work through the problems there and then. This is perhaps an artefact of the shift away from homework in schools, in that students are coming to university without the expectation that they should be studying outside of contact time.
Despite poor attendance at tutorials, particularly during the second term, less than 20% of the cohort would like a framework of lectures without accompanying tutorials. Students therefore seem to see the benefit of tutorials, but not as they are run currently, or not at the time of the day that some of them are, at any rate! They seem to feel that the best use of tutorials is as an integrated part of the module, containing further worked examples to extend the lecture content as well as the opportunity to get help on problems, rather than as a satellite to the lectures.
And finally, we have noticed over the past few years a rise in the number of pieces of summative assessment handed in late, for the University-standard penalty. Whether the fact that they are able to hand in late for a penalty encourages them to miss the deadline or not, it is impossible to say without further discussions. However, it is illuminating that of the respondents to our survey, which represents over 90% of our 2011 entry mathematics cohort, only just over one third were in favour of the current late submission penalty (the remainder preferring something stricter!).
. Where to go from here?
The responses that we have received will feed into Departmental teaching and learning discussions about tutorial provision and formative assessment next year. To gain further insight into optimal assessment strategies for engaging students in learning and understanding mathematics, we will be running a project over the summer to seek views from students about the different approaches that are possible.
Conclusions
The results that we have shown for our survey have both surprised and pleased us, and more importantly give us something to focus on when considering revisions to our teaching and learning strategy. There is no doubt that having the views of our students is a step forward in this process.
There are many definitions of 'student engagement' , and we make no apologies for not attempting to clarify matters with this regard. What is clear is that the 'student voice' interpretation is gaining impetus, both in the UK and internationally (see e.g.
[3] for a collection of papers with a US focus). This is a worthwhile endeavour, but we advise caution, in particular to not take this to an extreme that benefits neither side in the long run. There is a tendency sometimes for the 'academic voice' to be lost when the 'student voice' is being trumpeted. In fact it should be both voices being listened to in tandem, since each have value.
When it comes to determining the curriculum, our view is that content can be determined only by academics with appropriate experience, since effective curriculum content design requires a significant breadth of experience much wider than the single module for which the content is being determined.
Similarly, assessment tends to be the prerogative of the academic as well, for reasons of quality assurance. However, this does not mean that we should not listen to students with respect to views on how they learn best, and on how assessment strategies can be more effective at reinforcing their learning. Indeed, there are different levels of student engagement, as rungs on a ladder, and no one-size-fits-all solution: different aspects of learning provision may be better placed on different rungs of this ladder [4] .
It is in all of our interests for students to engage in ways that benefit their learning, our teaching, and most importantly, that benefit the discipline. Our students are our ambassadors, not only for our institution, but also for mathematics itself. With these things in mind, we advocate that academics embrace both sides of the coin by engaging with students with the goal of finding out how and why they engage, and to use this information to advance the delivery of the curriculum in ways that befit the training of a modern mathematician. We should not lose sight of the fact that, although we may feel that we are better placed to determine the actual academic content of the curriculum, some of us are far removed from being students ourselves that we may not be well placed to determine what works best from the receiving end.
As a final remark, it is our experience that students who are better engaged with their own learning tend to show more of an interest in the learning of peers and of following cohorts, making suggestions for changes to modules to help enhance the learning opportunities. This, of course, is 'student engagement' in the spirit of Duah & Croft [2] .
So … 'by' and 'with' -definitely two sides of the same coin.
